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PURPOSE: A method lor fabricating a capacitor ot a 
semiconductor device is provided to lower the 
boosting frequency and the power consumption by 
increasing a capacitance value per unit area. 
CONSTITUTION: A bottom electrode(120) ot a 
capacitor is formed on an upper surface ot a 
semiconductor substrale(l1 0) . The first dielectric 
layer(132) is formed by depositing an aluminumi 
oxide on an uooer surface of the bottom electrode of 
the caDacitor. The second dielectric layer(l34) is 
formed on an upper surface of the first dielectric 

layef. The ihird dielectric Ieyer(i36) is formed on an upper surface ot the second dielectric layer. A ioo 
electrode(i 40) of the capacitor is formed on an upper surface of the third dielectric layer. 
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E es' ALDss o\^mo\ A\o^m m^\%' m. £i§ D\±m HD\m s^£^ Dgxi s^oi! w^si BD\m mint\o\ uBtb 

= &^ ALDss oi§5fK A\o^m OK. :?ji^toii HD\m s^£^ □gxi a^e s^oii lOnA si&si a:?ig binofoi uei 

E 'lOE CVD^m 0\Bt\O\ laO^m ^0\\, ^5H£I gse ^'Altl S^Oll Dgll S^OII ^'££! 3:J|S dl516K)1 u 

EftD DBHEOICL 

■ ^1'. 210 : :?l^^oooci20. 220 : ^EHAIE-i Si^ 
iS2. 135. 232. 236 : AIOajoci34. 234 : li\2 
140 : 5?iEHAlE-| 



u. 

^^E^•il ±Xf:?l I3S^£f gOll dfEf ^' ^^^£113 SiD. OlOll CQEfAH ^ ?iiiHA|eH^£ ?=^:ii5MI £i:i3. M BimM^±SJi 

s^E g:?fOii eotoi ai) oiq^ 

^ BmM^±D} £1^: 2«g SAI ^X\2li =?m ^^si^ilCD Drive IC : LDl)£f ^'B I2^^g?(high voltage, OII?jOI 10V 01^0 ±X^£I 

^CHib (boosting) ^IIf4^:Jf e:'f5fO^ 3 ±^D\ ^Xi\ ^E! a:)|g ^^^lAl^l^ EilOilE ^OWD\ E^L OliEEl ±X\S\ S^Oil^- 

^^S Z-{6fA|3II). CHtEill e::?fAl^' ^ OiUdf Xi5iE.^CHIAi£J d^Xt CHg>ll fe^ OfUdf ±X\ ^^M ^ 

El 2\C\o\?\\ ofQ. oiCH! ©EL ^HS^Eg «^Ex^l riiXfU CHieEl ±X\m ^oHAi^ ^' ^EHAI.e^^ ^ S^ife* 9HIiH 

;^t^x.oe. 5-iiIHAlE-^Oil Afga^ ^2^^£l ^2 ^:?f {L^sJt^ ^M{loxeo)S} ^'Edeakage current density)^ ^ ?X 

EL Ar^fD^ ^^tfMO^ OfM DM Ml'^ Ol^OiX!^ ^S^^l ^'£1^ ^^sl^s OI^CHXI^ ^^^SJi ^ 

2^/'r:. n ^^01 ^^1=^^^ 2^1 fe^ 9-iIiHAl^:^^ mD\t}a. EaK ^'£^ ^^uHAIEHE! o' xh^ ^^.^S^ >.og 

/d. □ ?;0! 5:01 ^^Ex^l \:i\E^t\L\. 

^imM^±m ^J\M3\J\ ^^^EsAH. #£HCHI^ ^HHAIE^^ ^E^^^M ^'El^ ^^£l^^(Si02. .Ol5f 'O'^ HAI) ^ ^'.£1^ ^'£fe^^(Si3 

. OI?f 'N'Es HA!)£J Mmo\0\ eCf. (MIS MS. NO. ON E^ ONO^J A\mt\0\ ^a. 6fXI°L 01 EH*! ^'EIS <ytfatOIU .^'£1^ 

I'i:^:^ ^B W^mo\D\ [[H^CH! OlEHlf M^'l MmtWM ^mM^±m %'^M3\^ ^D\\D\ 

H ZiCHi [LfEf. ^}m\^ ^^4^:>} e KEH :)IXI >l^sfMO! E.^EX-II ±X\S^ 3iEHAIE-ig V^6f^ AH-SSA-i ^^^=^11 £!Q. 

^ ^'g-oi oi^TiAf 51^ 91^^. mxii^ i^^s! v^g ^^xi^^E^;^: ±^m ^±h\^ ^ SiiQ ee^ ^:i^Ai.i.'o.^;^ siD^'^^^g 

=^ ^'E^. S^ g 3inHAI&?>i i.*0! e 3iiiHAIEHS Xil^6f^Qil £iD. 
E ^^^^Oi OI^ZX} 6fb Lie 2fXHIb Si^HI S^XItJEsW ^Sl i^^riiAlle' ^ El^ 5:>ll A|^' o^^^M ^I3S^^ 



■^x'TMl^ J\m^. D:a\\m ^^.t>\D\ ^ E^gOlt ^2} ^S,X\\ ±J\S\ BiMMB^ ^^%\ ^HHAlEi 6l¥ 2^. 5iIIHAi E-1 ef^ = 

c-:-:. ::^^r g^^0[^(AI-O.)E^- X-r; ^5ja.L Xill t^s>. g^^OlESEI e ei's ^'^^ Xil2 ^S^L H12 ^S^l 

ra-og£D)OI 3Z E-I'^fe' Oil Li M (tunneling mechanism)! CLI^^ M^'ot ^^^DleEs A-ill a' IWZ ^^^.H] t}s.\ a^^DlfeS 

31? X-ili XHI3 ^^i^^ioa LH5ia ^bHSt^ ^^(vottage distributor)^ V ^ Si^ Z^^^7.^i l&'s Z-il2 '^^^ 

E fe' ^'AiaiiCfi! a!5i^ A-112 ^^^m %^t\^ m^E 2001^^01 m^2} '^o\ tiiEt^'ifc-ii. oiis ss 1-112 ^s^tg la^OtS^ 

. E-'0*E:s(Ti}0l E^i:' Tac Of.^L TaOvN, ^lj. HiO^ ^1. 2rO 

: ^L P<:G' LaiO;-£L SiTiO. (STO)^: . (Ea.Sr)TiO:.. (BST)£! . PbTiOs ^L Pb(Zr.Ti)05 (PZT)^! . SrBi^^ • " 

f?BT)Q-L (Pb.La)(2i.Ti)02 E^! ^' BaTiO:: 
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(BTO)^^£^ Ol^Oi^i 50IIA-i <y^£l^ CHin t\UB\ 0I§ Sjoj ^cg^og 01^01^' 

, 4- 9J.L\. n£|T). ii\2 ^5jOf£l ^Mt: ^ 7dl3 ^Saf£l ^JHISD %XH^ 5:101 bF^^t^Gil. OllM 100 UXI 1000a A^01^' 4^ Si 

u. 

^ 4'A}0I!CH! S}.t\°5 lil'i li\3 ^S^^SI ^^1^ 30 LHXl 300a AfOi^' 4^ SiD. ^HHAIEH 6f¥ 2!^ EE^ ^uHAlEi 

¥ = g W. Pt. Ru. Ir ^Sl TiN, TaN. WN ^'sJ^, RUO2 , IrOs ^Sj 01 

^CHIie SL^ 0tg£J SflSs 0I^Oi^» ^tjat^' 4^ 2iCL 

KKMB ^¥ 2 = g t^ofCL 

e W^^H! ^'AlOIIOil :^HI2 2001^^0' ll's g^fe^ 4^ Si^Cil. OllS #^ X-1I2 Tas O5 BO|.B.s(Ti)OI 

rO:^-^L TeO-N,^r. HfOs^L ZrOs^t. Pr^O . 

La:'Oo^^ SrTiO^{STO)^L (Ba.Sr)Ti03 (BST)^^ PbTiOa ^^ Pb(Zr JDOs (PZT)&t. SrBigTasOc 

■(3BT)o| (Pb.L£)(2r.Ti)0:-. ^' BaTiO^ (BTO)^^^ ^ OI^OI^i 5CH1AH <^i^fl^ Oi in 6[UH1 £^ OIM e^^oj ^.s^o^ ^ oiq^^ 

Zi£^ZJ m ^E^^S M^ ^ li\3 ^M^Q ^^t\^ Ojifi X-112 100 LHXI lOOOA MOI 

B df^'^E^ ^' ^'AiOlICHI S!6fS H12 BI^ll OI^Oll 7H12 ^S^tg 300 LHXI SOO^C Af01£| 8E01l/d gxH ^t5^^ 

L-; 4 ^5^H£i^ <ii.^^:?f £tJ=j ^^i::?! oiii es. O3 O2 m^\^n\ d\± NgO gef^of g^:?ioii>d 4^ 

Li . 

E i^^^^l ^'AiOjlCHl E!5fS X-ill ^S^f Xil3 ^^^B 30 yxi 300A Af0|£| ^J)\\s. ^ 9Ji^CM, t-^±{0)^ St^'5^:^ 9JiX\2} -^±{H) 

°}a\ j\^m Mmt\o\ m^m^ mm^t\o. mm MS. ^^^^ Qs 02 m^\^o\ :>\±m A^ 

^ E^^iH! t;i&^^!^^ ^'AlffilCHI S\t\^ 3iuHAlEH 5F¥ 2^ diMMEi MEI^'EI^. W, Pt. Ru, Ir-^Si S^. TiN. TaN. W 

{•■J E^. ^9.\m Ruo^. ir02 msji <:i^^ig^ oi^oixi^ o\m2\ oi^oi^i ^i,^^^-^^ '^^^ 

4 7:.J^L-ii. 25 Lri;;! 500'C AfOI^ ^ECHIAH ^^5f^ 5:^0! bffe^^6fD. diMMEi 2^ £^ ^^I^t ^iEHAt-EH 

.'. 

(Hi £!g£lAl a^lJ De ^EHs 4^ SiEf. CM:?l/d :ii:JHflb 4'A!011^ ^ E^^^l Af^^OI mXit\Il ^^o\D{\ D^Mm ^ 9Ji 

DtlH ^.^.X\0\\J]\ B M^^0\ ^mtl S^^fe' 4^ 2iE^ mD\ X-iie£!CHXI^ 5:!0IEf. E^MOi! 2iOiAH,-.g g^SSJ 

:^!s[:m mo\o^ m^^^io;^! 5^otEL e^l #oi de e E^ "4^"ai! SiUii e^eaoi:^!^ g^cHi D^^g e^ die ^o\\ 

4 ^[:^iU Eb ZIS AfOIOil M32JI gOI IJHXH^ 4^E £ID. SAHlAi Sz-ilOll ea't^ tli Sfs^^ m^t} =?^£i±m UB^L\. 

E tCrii^ ^ ^^gCH! £.^E^^I r^lAfEi ^uHAIE-i» ^^8F^ 3HiiHAIEH ^' ^^^2Ji =?^0\ EAI£I01 2iU. 

E 11 ^±t\^. JieKnO) ^^Qil ^iuHAlE-i ^^^(120). ^^^{^30) ^ 94 HH At EH ^,^^(140) ^ 3i EH AIEH ^^.^ £1 01 £iQ.Oj:>lA-i :?t 

EK'iO)8 'fe=E!^%'iOin-i :'I^L^01>iLf OiLl^ □ ^^^01l rii^gSj M^'^^^' ^ SiD. EE.K ESOil^ 9H ilH Al EH liJf I^le^ ^^011 -li^'S ^2}m E 

AisiZ^ 2.!EU B W^SJ, ^'AlOil^ 5HiiHAIE-;:?l 4'E!E?I!0IIH E^ :i^§£J Ml'-^fLHCHI S^OilE ^M-Oi W 4^ 'SiD. 

Et\ ^ -^'AiCtiiCilA-;^ t-i^Qii ^^£ICH 5HEHA|E-|£I ^EHOil ^^^^SIOI =^ SiD. EAl^i Hf2} -^^01 , 'ES Xll(120 140) AfOICHl 

. -^:::^'^:( 130)01 is^-^Es $:'!^E^Oi OfLiE}, 0\\m =S ^'^'CH^. E^ r^^^ 3HnHAIE-i lUf ^x^l^E' ^HilHAl'EHail D]6HAHE :^ W 

'3:ig0!-l' 4 $JL[. Et.*. DRAM::::XfCH! ^^El^ 3i EH Al EH 5! E^ OIUEf ^51 I^S^^OIIAH ^t^ef^ LDI ±7<\0\\ g^Ei^ ^HEHAIEHOll ^mO\ 

?HnnAlE-| 51 ¥ SE:(-,20)8 EE'^' gEI^'Ele. W. Pt. Ru. Ir ESi TiN". TaN, WN BS! ^E^ -^^ ^'shM E^ RuO^ . IrO^. S 

E-,3 dsiSs OI^C^.aI^ t^^'^^OPHU E^ Oie^j ^i=^Es OI^OH^i ^ oiqi ^^hhaIEH S^(140)E ^HEHAIEH S 

E;(120)31 Dr^o'fAl^ E £1 ^i' M Ei 4* E! E . W. Pt. Ru. Ir ^E' MS. TiN. TaN. WN ^E! ^HE^ fe'sfg E^ RuO^ . irO? sE! ^^E^ 

6's:Sgs; Ol^CHAi^ yg'^^OCHU E^ 0\m2\ ^«^o^ Ol^.Oi^^i ^1?^^^' ^ DEHLf. 3HIiKAIEH ^H^d^O) ^^'^ ^EHAlEi 

51^ 53^(120) l^'Iil ^^EAl g^^^ 

?^':^:^;(i30)8 AlO^lE^ XHIl S (i 22). AlOSD ^^D\ e t^'s XHI2 ^S^^(134) ^ AlO^^Es ^^^.i XH13 

.?•:■)* EI:'lrEl. 7:i!l ^S^t(i32) aH!3 ^ 2? (1 36)£l 30 lhXI 300a SEE" 5:101 m%^^'6fD. Aldet(132 a' 136)8 SHE ^{ 

:;er:d Qao)OI 51) EH^^I D1I3H LlKtunneliriQ mechanism)CHI CDEf ^^ecmI Ej^^OI BjOlEf. 

Z'EiZ. 7oi!2 s>:gi:(i3Zi)S' ^[4:>f e SI'. 0111 2001 1^'^ ^^^'D. 2MU6f^. H12 ^^^{^3A}S ^^^^^^(1 

32) IHiS ^ej^KHi lH5}« 5.^°^ ^b^XMvoliage distributor)^ AH E! ^. XH!1 ^5^^!{132) ^ IM3 ^ S ^^(1 36)011 ^2^0\ ^EIXI a^E 
^ tie -^.i'l e-e 5:-0i bS^'^er:/! [LH^OlCf. [LfEU-:. XHI2 134)8 ^^^£-1(132) a' XHIS ^^H^^(l36)SEf ¥7>1g 5^01 bf^^SLISfLf. 

-,,r. c;^D.(-3^)Oj £THi^ 9.' 100 lHa! 1000a ^EE ^M.^ ^ Si Ef . 

13^)8 ^';^>:i 5:01 b}^^il5f:)| [LH^OI!. til^ V^. D:^: SCHEIE ^^SILHEIE >i^^^ at.(ToxeQ)Ei 3 

-^^8 5:01 bl&f^!6[Ef. 7cil2 ^2^^(134)8 CMIg SS. iBiOt.^. Ef 0! EKfe (Ti)OI EE'S Te^05^^ TaO>.Nya|. HfO^ 
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s.!. ZrO 



:. 2.:. Pir O:^'. 1320,^. SrTi03^ST0)^^ (Ba.SrjTiO. (BST)S|. PbTiOs ^^ Pb(Zr.Ti)02 (P2T)e|. SrBij 

T£^Oc.{SBT)^^ (Pb.La)(Zr.Ti)03 ^' BsTiOs (BT0)^^2 ^ OI^CH^i EOilAH >£i^£J^ 0\!=l t\L\2\ B^'^.^ £^ OlS SiCf. 
X 2 LHXl E 6CH!^ ^ ^vrec^ ^'AIOIICH! !If£f Xil^a 9iiiHAI£H£l S01^:?l ^le) CM £H :PfII DaH^MO! EAIEICH 91U . 

E 20-;|^ ai£-{ Dill 3-iEHAIE-i i:' ^S^^Oll LHefOI lOnAEI S^M S^^OI £A|£1CH £2011^ ^uHAIEHI^f M£l 

0^5f. 'ATA°^'Cl£f IfLf). TaO^^ AiO^^ AlOei/HfO^Lf ^ H^O^oi g^oil □efW EAISCH 91U. 

E 2S S^: ^ bf£} ^^01. ^2^4130)01 TaO^^ AiO^^ E^ HfO^^iHf ^^01 B^'^^E^ =?^^ S^SLf AIOa^/TaO^^ AlO^VHtO^I 
E^ ATAe^Iil ^^01 Dt^s S:?f a:?|oi S^OII lOnA SE.* ^SOII/d m^m S01^:D £1 

Olb tjf2f ^^01 TaOLf H10£f i^^Ol tlllD^ 5H>H ^S^tS! ^MD\ ^D\t\0\S^ mD\ mD\^^ 3X1 

E m-^w Aiosts Afemoi ^'^'^oi xHs^ o^o^ ^^^^ °fo^/^ Mgm^ 5i!oi sIl^s|O}s^0i^□. 

E ^ E^goii ^^^LWME\9} a' ^'Aicwie.! AiAeig ^t^^m^ ^^m\ME^s} Aio^viao&ie SE^ef^ ^ilhaie-I£i ^soi eaiei 

CH ^;U. ^ □cHECHIaH^ A10£I Ta02J 51,^ gOilAH AlO^Kl 50 A )/TaO^^(600 A ) TaO^^(600 A )/AlO^Ml 50 A ) ^ Eil£l 2^ =?^S)t AlA^ m 
.E.H gCHIA-; 5[s 9iEHA|£-i S^£! ^^|g 3g ^5(AIOet(50 A )/TaOfif (600 A )/AIO^^(100 A) §^ AlOei (100 A )/TaOaf (600 A )/Ai 

O^M:50A)):>t A-ls b'ilDEIOi EA1£!W 2iD. £ 3S ^^^6^S. g?£l ^' g£J SEf(MI/H£! ^t-^ S^CHI DIS^ m^OWM Olg ^S^t ^5 

E ^CHI^ AlO^I{150A)/TaO(600A)°^ ^SCHi/d ^^MMEi S^£l ^^0\\ CQe ¥^ 2^ ^E2J a:PIPf EAIElOl 2iEW. E 50il^ 
•lEl g^MPVD)gEs ^HHAIEH S = S ^oil 450*0^ ^5H£lfi S^£J mX! S^dl ^'E^i EAia 

^d. E Am &^55f^ 3iiIHAI£-i S^.E^ TiNg AH^ ^ :?fX! ^^SE^ ^^tt tii:in£l01 $iD. ^ (carbon):?^ t[ 

i;^:^^ Ajggfoi e^^(MOCVD)eEM g§e £^g6^^c-^(. oi eg a* 400ic seoi 

^ g^eiC-lL 01 g§ SE^ 200'C SEOID. 

^. MOCVD^^Es TiN ?iEHAIE-l = # ^^t.^ S^Oll §5 (breakdown)OI ^D\0\\ W ^ 2iD. 

^: e.rl A-; . E 51 ^^^Sl^ E 4a]lAH2[ la'ei:^! AlO^Ml50A)/TaO^M600A) ^^CHIAH^ TiNEs 3inHAIE-1 ^^1^ MOCVDS 

0' O'LIEl PVD^l Afsst goQ|j£ fe':^(N2) ^^Dl SfOllAH ^ 450'C gEHI ^:?f^2t gTHElM SfS ^uHAlE-iSJ ^^01 UtiBiXI^ 

^^0\ LfEfU- >?1 ^ DE-iEs, MOCVDSE^ 9inHAIE-l Sl^e ^^1.^ S^Ol! 1.^^ ^^^01 ^D\0\\ &±m S 

^'.^ z^::^ :)f±:?f ^oioi otuEf 400'c:?f =g □ ^©lois ^» ^ oj^q 

r>;ilHAlBS S^H^iQi ATA(AIO^^(50A)/TaO^J(600A)/AIO^!(l00A))£|Es ^1 3^ =?^2} g^CHl^TiNEs 9iiIHAIE-i 
c-;i^'{ba?€ leveDS ^?s:;f ^^OiXl^ «f^^OI UEfBEf. 

DEHE'H-. AiO/TaO^i E^ TaO/AlO^fE^ 2^^ ^^CHIAH 3HIIHAiEi ^CHI I]^Eh g tH EI'S 5fS S^I?! e 

aoi^' J-lHrlAIE-i e^'oi TiN2i laOD\ AH ^ ^J^M ^'E5I>1U E^ TaO^^ LHCHI ^XH5^^ t}± 01^01 TiN.atEs 0116101 T 

aO^ U'C-l! <:}±j\ ^^.mi\:n IIH^OID.. Ij^Es g j^EI ^» (Di TaOe.^ LHCHI ^XH5f^ t}±D\ ¥^8KXI^ fe^^g ^»XlBf9! ¥ISH/H^ B 
.u' TaO^::af 2 = 01 g^5f>i! £1^ ^'7<\t\D\ ^isHAH □ AfOIOil AlOe^OI CH gXHSI^ 5:^0! tiffed 2^:6lEf. 

E oCH! ^ Wg£! ^'Aia^lOil mE A/T/AQ-ll E&^61:D. ^ 5iIiHAlEi S^E TiNEs PVD^l AtesiCM diW.MEiOW U\°} TD 

DB(Tirr.e Deoendeni Dieleciiic Breakdown) 2 lif J I E Al £1 01 2i P . E ^ Oil H Al a ^ ^1 ^ 370 A . 1 44 A ^' 165a^ ^Mm UEl 

tt-l!. E £S t^^sl^. ONOatlQf %m^^ ^^0\\M B^l fe^ 3iimA|EH:i^ 2.^^ 2bH 0\^W ??B0! OILIEt 4^^E ONOaj 

0lA|O.^ O: ^ Oin .... 

E 7a Lr:.^- E "fCHje ^ ^^g£' df&*^!l^ ^'AlOjlOlj mE ^Ex-ii :liXI£i 3-:iiHAI£-; ^^Sl ^^6^1)1 ¥!6I0I BSElOl ^.^^ ^AiQil CLfEf E 
.'£!->. £IEI. E -^'AlftlKHIAH^ 5^uHAIEO} :>!& ^^CHI ^«£lli. □ ^EHE ^' t' CH ^ S ^ Oil CiieHAH EAl£!Oi 3E-iU. ^ E^gE 01£l ^ 
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